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be more likely to be ruptured along this suture than anywhere else,
as no doubt the lateral portions of the shield were free, as in the
living genus Apus, the appendages being all fixed near the head to
the anterior portion of the carapace in front of the cervical suture.

Ellipsocaris Dewalquei is not an exception to this rule, being also
destitute of the small (cephalic) anterior portion of the shield in
front of the cervical suture.1

IV.—SUPPLEMENT TO A CHAPTER IN THE HISTORY OP METEORITES.

By WALTER FLIGHT, D.SC, F.G.S.

{Continued from p. 429.)

PART II.

1744, December 10th (before this date). Hizen, Japan.2

Dr. Divers has drawn attention to two Japanese meteorites, the
property of a gentleman, Mr. Naotora Nabeshima, formerly Daimiyo
of Ogi or Koshiro, in the province of Hizen, Japan. They are
heirlooms in his farnity, and used to be in the care of the priests of
one of the family temples in Ogi, called Fukuchi- in Gomado. After
the revolution the temple was closed. In the family archives there
is a record of these stones having been entrusted some years after
their fall to a priest named Jishobo, which is dated December 10th,
1744, and his receipt for them is also preserved; they must there-
fore have fallen about 150 years ago. They were formerly among
the offerings annually made in the temple in Ogi to Shokujo
(Tanabatatsume) on her festival, the 7th day of the 7th month ; they
were connected with her worship by the belief that they had fallen
from the shores of the Silver Kiver, Heavenly Eiver, or Milky Way,
after they had been used by her as weights with which to steady
her loom.

The meteorites are somewhat similar in appearance, being angular
masses, evidently fragments, irregular quadratic pyramids in shape.
The smaller shows a number of small pits or depressions. Faintly
marked thin ridges and streaks are to be seen on both stones,
radiating with some regularity from about the centre of the base
over the basal edges towards the apex; the edges and faces are all
rounded, and have the usual very thin, nearly black, coating. The
interior is light grey in colour, earthy, porous, somewhat soft, and
interspersed with particles of nickel-iron and a few of troilite. The
larger stone weighs 5-6 kilog., the smaller 4-6 kilog. The density
of the stone was found to be 3'62.

The analysis made by Mr. Shimidzu, one of the students of the
Kobu dai Gakko, led to the following results :—

1 Since this paper appeared in the Annals of the Geological Society of Belgium in
August last I have published descriptions of a series of five new forms of Phyllopod
shields from the Upper Devonian of the Eifel under the genera Cardioiaris and
Pholadocaris. See GEOL. MAG. 1882, September No., pp. 385-390, PI. IX.

• E. Divers, Asiatic Soc. Japan, Tokiyo, Feb. 9th, 1882. Chemical Sews, 1882,
xlv. 216.
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Iron 15-35 ] Iron monoxide, as silicate 8-64
Nickel, etc 1-75 Lime 1-94
Manganese 0-18 Alumina 1'89
Tin, etc 0-15 ; Soda. 0-97
Iron monosulphide ... 5-91 | Potash 0-16
Iron chromite 0-61
Phosphoric acid 0-34

Manganese monoxide ... 0-51
Nickel oxide 0-30

Silicic acid 36-75
Magnesia 23-36 99-01

Or, arranged mineralogically :—

Nickel-iron 17-43
Troilite 6-91
Olivine (silicic acid = 13-10) 32-89
Insoluble silicates (silicic acid = 24-30) 43-16
Chromite 0-61

100-00
If. in accordance with the suggestion of Baron Nordenskjold,1 the

quantities of oxygen are neglected, it is found that the proportion
between the elements in this, and the Orvinio stone (August 31st,
1872), and in the meteorite of Tajima, Japan (February 18th, 1880),
are practically identical, thus establishing the interesting fact that
meteorites which fell in Japan one hundred and fifty years ago have
the same composition as some of those which have fallen recently,
both in Japan and on the other side of the globe.

Hizen. . Oryinio.2 Tajima.
I. I I .

Iron 39-70^ ... ... ... 43-65
Manganese
Tin . .
Sulphur
Phosphorus
Chromium
Silicium
Magnesium
Nickel and Cobalt ..
Calcium
Aluminium
Sodium
Potassium

. 0-86
0-22 !

. 3-27 (44-7 ...

. 0-22 |

. 0-43J

. 26-06

. 21-30

. 3-02

. 2-11
1-53
1-09

. 0-19

43-29

26-09
21-28
3-16
2-46
1-75
1-59
0-38

.'.'.' 42-55 ...

..." 26-65 ...

... 20-18 ...
4-71 ...
2-56 ...
1-91 ...
1-10 ...
0-34 ...

—

1-10
0-30
2-25

24-47
19-56
3-86
2-80
1-37
0-38
0-26

100-00 100-00 100-00 100-00

1766, July. Albareto, Modena, Italy.3

This meteorite, which is now said to have fallen at Albarello, has
been analyzed with the following results :—

Nickel
Cobalt
Sulphur
Silicic acid
Iron oxide
Alumina

4-332
. ... 0-730

0-105
. ... 2-364
. ... 35-913
. ... 24-313
. ... 4-479

Magnesia
Lime
Potash
Soda

22-773
2-073
0-440

.. .. 1-637
0-840

99-999
1 Jahrbuch fur Mineralogie, 1879, 77.
2 The cementing substance is I., and the granular matter is I I .
3 P. Maissen, Gazzetta chimica, x. 20.
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With traces of manganese and chromium. The silicate soluble in
hydrochloric acid appeared to be analogous to olivine, and the
insoluble silicate to bronzite.

1845, May (about dusk).—Barratta Plain, Deniliquin, Australia.1

It was stated in an issue of The Australasian of the date given
below that Mr. H. C. Eussell, the Astronomer-Royal, while visit-
ing Deniliquin, succeeded in acquiring for the Sydney Museum the
greater part of a meteorite which fell " some years ago " at Barratta
Station, 35 miles "below Deniliquin." The stone originally weighed
3001bs., but it had been broken up and fragments had been distri-
buted as curiosities. An announcement appeared in 1874 to the
effect that Mr. Liversidge, of the University of Sydney, had made a
preliminary examination of its composition. No details seem to have
yet appeared.

From a paper since issued by Liversidge it appears that the pieces
of stone originally weighed about 2 cwt. The large mass weighs
145 lbs., and this must at first have amounted to from 150 to 157 lbs.
Of the two pieces found near the large mass, one weighing about
4 lbs. has been lost, the other weighed 60 to 70 lbs., and was taken
to the Editor of the Pastoral Times newspaper at Deniliquin, and it
also has been lost.

Barratta Station is situated on a vast plain, on which no signs of
rocks can be seen; the largest stone to be found weighed 2 oz. A
stockman named Jones remembers the fall, which took place about
dusk one evening, when a large body like a bush on fire making a
loud hissing or roaring noise came from the S.E. and passed over-
head. Some fencers who were camped four miles N.W. of the
Barratta homestead saw " a thunder and lightning stone " fall on the
ground near their camp. It frightened them because they saw it
coming directly towards them, but it fell about a quarter of a mile
distant. It was found half-buried in the ground, which it had
ploughed up for a considerable distance. It was cracked in several
places. It is believed to have been, when found, 30 inches in
diameter and about 12 inches thick. This would make it one of the
largest stones the fall of which has been put on record.

A preliminary chemical examination of the stone by Liversidge
shows it to consist of 92 per cent, of silicates of magnesium, iron,
and aluminium, and about 8 per cent, of magnetic minerals. The
proportion of nickel-iron is small in the extreme, amounting to from
0'063 to 0-086 per cent., and cobalt is stated to be entirely absent.
On the outside it has a blackish fused crust and the outer layers
appear to possess a strongly laminated structure to the depth of from
three-quarters of an inch to one inch. Below this the stone is much
more compact, and granular, inclosing numerous spheroidal bodies.
Under the microscope small grains of green mineral resembling
olivine are to be seen, also particles of a yellow mineral which passes

1 The Australasian, April 22nd, 1871.—Nature, iv. (1871), 212.—See also The
Journal of Science, January, 1874, 123.—The Deniliquin or Barratta Meteorite. By
Archibald Liversidge. 187S. Sydney: T. Eichards, Government Printer.
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Dr. Walter Flight—On Meteorites. 449

into brown. The specific gravity of the outer layer is 3-382. The
inner part of the stone has a distinctly chondritic structure; some of
the chondra are comparatively large, from one-sixteenth to one-
eighth of an inch across, and a few are a little larger. The specific
gravity of this portion of the stone is 3-503. Mr. Russell, who took
the density of the large block, makes it 3-387. The grey granules
were submitted to a superficial examination and showed the reactions
of bronzite.

I have to thank Prof. Liversidge for sending me several micro-
scopic sections of this very important meteorite.

The Siderolite of Rittersgriin.— Found 1833.'
The examination by Dr. Clemens Winkler of the siderolite of

Rittersgriin, Saxony, shows it to accord closely in composition with
the siderolite of Breitenbach in Bohemia, examined some years since
(1871) in the Laboratory of the Mineral Department of the British
Museum; and to strengthen the view expressed at the time that
these bodies, as well as the meteorite of Steinbach in Erzgebirge
were probably members of the same fall, possibly of the "Eisenre-
gen " reported on by Sartorius (died 1609) as having fallen "im
Meissnischen " at Whitsuntide, 1164.

The Rittersgriin meteorite was found in 1833 by a workman em-
ployed in clearing the forest, and offered for sale as old iron to a
smith, but without success ; but in 1861 it came to the notice of the
lamented Professor Breithaupt, and was secured for the mineral
collection of the Bergakademie, of Freiberg. Its mean diameter
is 0-43 metre, and its weight 86-5 kilogrammes. It has recently
been sawn through in Vienna, a troublesome and costly labour
extending over two months. An excellent chromo-lithograph of the
surface thus exposed was prepared by Professor Weisbach, in 1876,
and published with a few notes.2

The meshwork of nickel-iron of the siderolite incloses the follow-
ing minerals : troilite, asmanite, bronzite, and chromite ; the metallic
portion constitutes about 51-06 per cent., and the non-metallic ingre-
dients about 48-94 per cent, of the stone. The nickel-iron contains : —

Fe Xi Co Ca P S Si C Asmanite.
89-990 9-740 0-230 0-035 0-150 0-011 0-066 Trace 0-056 = 100-278
which constituents may be arranged as follows:—

Nickel-iron Fe9Xi 98-995
Iron-nickel phosphide (FeNi)4P 0-293
Iron phosphide Fe2P 0-539
Iron silicide Fe2Si 0-330
Iron sulphide FeS 0-030
Iron carbide Trace
Copper 0-035
Asmanite 0-056

100-278
1 C. Winkler, Nova Acta der K. Loop. Carol., Deut. Akad. der Naturforscher,

xl. Xr. 8, 333. Halle, 1878.
2 Der Eisenmeteorit von Rittersgriin im Sachsischen Erzgebirge. By A. W. 1876.

Freiberg Kon. Bergakad.
DECADE II.—VOL. IX.—NO. X. 29
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450 Dr. Walter Flight—On Meteorites.

The iron sulphide, regarded as troilite, when in the form of pieces,
is not acted upon by the magnet, and when in the form of powder,
but feebly so. The ratios of iron to sulphur in troilite or iron mono-
sulphide, and in magnetic pyrites, differ in so small a degree that
the analytical results do not always put the question at rest. It is
moreover a question whether the meteoric sulphide, associated as it
is with nickel-iron, does not actually contain some of the metal as
an ingredient. The numbers obtained in these analyses are as
follow:—

Iron
Nickel ...
Sulphur
Silicic acid

Calculated

... 63-63
—

... 36-37

I.
65-87

1-40
34-27

Found
II .

63-58

36-42

III.
63-00

1-02
35-27
0-67

100-00 101-54 100-00 99-96

The asmanite appears to have the density of 2-274-2-278, and the
following composition:—

SiO2 Fe2O3 CaO and MgO. Loss on Ignition.
95-77' 3-16 Trace 1-07 = 100-00
97-84 1-65 „ 101 = 100-50

As regards the crystalline form of this mineral, Weisbach considers
that the recent researches of Schuster and of Von Lasaulx have
placed almost beyond any doubt the identity of tridymite and asma-
nite. I t occurred to the author that the relative solubility of tridy-
mite and asmanite in potash solution should be determined, and in
as nearly parallel experiments as it was possible to devise, it was
found that of tridymite from Siebenbiirgen 49'63 parts, and of asma-
nite from Eittersgriin 43-88 parts, were dissolved.

The bronzite, the most prominent of the non-metallic minerals,
was obtained in a pure form with comparative ease. I t is but
slightly affected by the blowpipe, and is not acted upon by acids
with the exception of hydrogen fluoride. Its specific gravity is 3-310.
It possesses the following composition :—

Silicic acid
Alumina
Iron protoxide
Manganese protoxide
Magnesia
lime
Soda
Chromite

I.
57-27

2-28
10-99
0-41

24-78
1-77

not determined ..
0-94

I I .
56-56

2-05
. 10-74

0-42
. 25-13

2-52
1-43
0-98

III.
56-56
2-04

10-09
0-55

25-59
1-66
1-43
0-98

98-44 99-83 98-90
No trace of olivine was met with in this material.
Heated in vacuo the substance of the meteorite lost 0-23 per cent,

of its weight, and the gas evolved took fire, but was so small in
quantity that it could not be further examined. The meteorite
possesses the " crust of fusion " in a fully developed form; it is of
about the same thickness as a sheet of paper, and close under it are

1 By difference.
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found the mixture of the minerals troilite, asmanite, and bronzite, of
an unaltered light brown colour, although they turn deep black when
raised to a temperature slightly above that at which lead melts. The
author's pages conclude with some considerations on the probable
temperatures of meteorites in their passage through our atmosphere.

1840.—De Calb Co., Caryfort, Tennessee.1

Brezina points out that in Tschermak's Catalogue - this iron is
described as compact, and in Rose's BescJireibung und Eintheilung it
is shown to resemble that from Babb's Mill. A fine section, acquired
from Professor L. Smith, shows it to be rightly placed near the irons
of Arva and Sarepta. Almost every band of kamacite, l-5 to 3
millimetres across, carries a bar of porous schreibersite; band-iron
and interstitial iron are sparsely present, and of a dull grey colour.
Two inclosed pieces of troilite, from 3 to 4 mm. diameter, are sur-
rounded by schreibersite from To to 2 mm. thick, and around this is
an irregular shell of beam-iron.

1841, September 6th.—St. Christophe-la-Chartreuse, Commune de
Koche-Servieres, Vendee.3

The fall of this stone, which was accompanied by a double detona-
tion resembling thunder and a luminous appearance, took jslace in
the vineyards of St. Christophe at the above date. It created quite
a panic in the surrounding country; on the first day none of the
peasants would approach it; one could only look with fear in the
direction where it lay, it was said ; but on the following day a young
man, who was escorted to the spot, found it out and brought it away
with him.

The stone weighs 5-500 kilogrammes, and is in the hands of a
proprietor who was neither disposed to communicate any information
respecting it, nor to allow any fragments to be removed. M. Daubree
has therefore to content himself with registering its existence, which
up to the present time has not been placed on record.

Found about 1850.—Pittsburg, Alleghany Co., Pennsylvania.4

This large mass of meteoric iron, weighing 132 kilog., was turned
up by a plough at Pittsburg. It was briefly described at the time
by Silliman, and has now been analyzed by Dr. Genth. The
specific gravity appears to be 7-741; and the chemical composition
of a somewhat oxidized specimen was found to be

Iron 92-809
Nickel 4-665
Cobalt ... 0-395
Copper . 0-034
Manganese 0-141
SulpW 0-037
Phosphorus 0-251

98-332
1 A. Brezina, Sitzber. Jkad. Wiss. 1880, lxxxii. Oct.-Heft.
2 Minerahq. Mitth. for 1872, 165.
3 G. A. Daubree, Compt. rend., 1880, xci. 30.
4 F. A. Genth, Amer. Journ. Sc. 1876, vol. xii. p. 72. Report of Geological

Survey of Pennsylvania, 1875.
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The phosphorus corresponds with about 1-8 per cent, of schrei-
bersite. The iron, when etched, exhibits Wiedmannstattian figures,
and the presence of minute crystals of a phosphide could be
recognized on the surface of the section.

(To be continued in our next Number,)

V.—NOTES ON THE BURE VALLEY BEDS AND THE WESTLETON BEDS.
By HORACE B. "WOODWARD, F.G.S.;

of the Geological Survey of England.1

IN two papers, read in 1881, before the meeting of the British
Association at York, Prof. Prestwich has discussed the structure

and distribution of certain deposits which he has called " The
Mundesley and Westleton Beds." In his opinion they occupy an
horizon "between the Chillesford Beds and the Lower Boulder-clay."

My work on the Geological Survey in Norfolk has, however, led
me to conclusions that differ in important particulars from those of
Prof. Prestwich, and chiefly in the correlation of beds in several
localities. As his papers have at present been published only in
brief abstract, it is not possible to criticize them with justice to the
author; but as a year has now elapsed since the conclusions were
made known, I may be pardoned for submitting my own views for
discussion at the present time.

All who have paid attention to the geological literature of Norfolk,
know that the nomenclature of the Pliocene and Post-Pliocene
deposits is in a most confused and deplorable condition, chiefly on
account of the many subdivisions made in the strata, and the
difficulty of correlating with certainty those made in one place with
those made in another.

In papers read before the Norwich Geological Society in 1878,2 I
endeavoured to convince my hearers that in Norfolk, at any rate, the
introduction of the words "Chillesford Clay" had been the root of
nearly all the evil in the shape of confused or complicated classifica-
tion. Coming into Norfolk (in 1875) from a county where the
thickness of some of the rocks was reckoned by thousands of feet,
I may perhaps have contemplated with too little respect divisions
that dwindled into inches. No less than five subdivisions had been
made in the Pliocene Beds, where they reached about 30 feet in
thickness : and of these nearly all had two or three names. But
most distressing of all was the indiscriminate identification, by some
observers, of the famous Chillesford Clay, with any micaceous and
laminated clay-seam that was developed in the series of Pliocene
(Crag) beds between the Chalk and Glacial Drift. So false-bedded
is this series that no dependence can be placed on these identifica-
tions. Seams and "jambs" of laminated clay occur at all horizons
in the Norwich Crag Series. Such is conspicuously the case in the
Pliocene beds on the Norfolk coast, where Messrs. Wood and Harmer
have indeed failed to identify this Chillesford Clay, although it has
been detected there by Mr. Gunn and Mr. J. H. Blake. Even

1 Communicated by permission of the Director-General of the Geological Survey
s Proc. Norwich Geol. Soc. vol. i. pp. 22, 49.

https://doi.org/10.1017/S0016756800172401
Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. 
Downloaded from https://www.cambridge.org/core. Newcastle University, on 23 Jul 2017 at 13:32:28, subject to the

https://doi.org/10.1017/S0016756800172401
https://www.cambridge.org/core/terms
https://www.cambridge.org/core

